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i warn i ] > y a ymitm&z tu-zm i mm 
ymnx-mfoztitztsi mm* o 

;l/5-^7KK-fbtt, Ta 2 0 6 , BST, SrTi 
0 3 . PbTi0 3 , PZT, PLZT, Y 2 0 3 . CeO 
2 , Nb 2 O s , Ti0 2 , ZrOj, Hf0 2 . S i 0 2 . 
S i NfcJryS izN^tcZftX 9SiR$ft& 1 £K 

<i2iii±j: mi z t mmt -t&mm i iztm^ 
mm?. 

v mnmt t-ww y - try mtifzx y >> 
y 3 >nt m&Bfcztitzzsmx'h &zt mmt 
tm%mi£tii±2izimcvmm?. 
nmm4 i mi-smmiz a i , ni, c o , c u . 

Mo. Rh, Pd, Sn. Au, Pt. Rufcjrtfl r 

i, TiN, TiAIN, TaN, TiSiN, WN, 
WBN. CoSifcJ;tAV^^|,SJ;OgfK^-ck 
•9. H'jfEgllttitffcjKtiRuOiu Rh0 2 fcj:tf I r O 

mizimn^mftm. 

i st*si 5 1 Huiesg i mm±.i,z Huiem i isco^m^ 

$m5izim<D*mm=F. 

i 7 ] m immfomim^mBMmiz xoBfo 

frimizimcv¥mm=F. 

[is*JS8] mm^mmmmii-^y^-izKmtf 

*t^-is>7#ztm<z&mz>iimx'$>$>z t it 

<oT%m®t, miT%mm±tz%mm<!f:mteLx 
jmztitzmmftmt. mnmm±izBf$.ztit:. 

tixx/mmmimt^imx vmznz, 1 1 l< 



^ yjgt others futzjurc* § ~ t £^ t 1 
fl***ws*iT** <r fc s-^sfc-ri,fg^9 ma 

1 0(;|EKo4^^^„ 

[ »$g l 2 ] iiilE££flJHi y a >*fe§L ^ y 

a*« 1 1 tiEa<©**«*F. 

■m* 1 1 mzime&mmir. 

in&x 1 4 ] miw^mmmmi^ y^-iz^m 

s-^t-rsni^i 3fciEa^¥»t**F. 
i5] yijn ya^t , mna>' 'j n 

ley- hmmmi.izBfS.ziitim&i'VaymRX. oft 

im$m 1 6 j Btney- hmffi{4^«i^, ^m,±m 
mzxmnmmfrt>%&®j: vmstit 1 1 l 

ffi&tf±Z v t h - 1 ) is 

•timmisiztmntmm?. 

[mm 1 7 j fne^ y 3 ymsunzmi^v ? ym 

$mi5s 1 6 izmm*m&m?. 
in$mi8] im%&mti/vay&tt$&^ ^ 
3ymmxitztit>mnm*$>z>ztt:mb'tt> 

'OBfS.ztifzmx'h&ztzmktirimmi 5-1 
[ m$m 2 0 ] Btnes^s^^i^^ y> ■c-cae 
fc -thmm. 1 9 tie«t<7)^«t^. 

[ if m 2 1 ] m&m±lz v y a y^^tli^ 
SitfeSf 1 «fi*»ifr*6gH!i: , fries 1 «E±tc. 

^mm^mLxmmmmm-hmt. mrie 

TyP5~^A*BH|SHj, Ta 2 0 5> BST, SrTiO 
3. PbTi0 3l PZT, PLZT, Y 2 O s ,Ce 
0 2 . Nb 2 0 5 , Ti0 2 . Zr0 2> Hf0 2 , Si 
0 2 , SiNtJitfSi 8 N 4 ^<!»^8J:oaHR$^i 



!(3) 001-111000 (P200 1-1 1B!8 



1 2*fi2fcLLJ: i b Ztffltb t£ft#Jf2 1 fc 

[n*«2 3] mB«2««uAiii(. ism^^jRiR 

ti2W±J;>M&#\ i/Stt^yavSRIMfAOttWI 
»6»**i.*fMi:^l«W» K- fyfZtitiXV 

u. Mo, Rh, Pd, Sn. Au, Pt, RufciV 

i rfrt>%&mmmtixfSL*). msmfi&Km 

HT i , TiN, Ti A I N, TaN, TiSiN, W 
N.WBN, CoSi*iJ:tfwa»4>$:48J:i3aifR3*i 
TJ£"5, miE^mi4i?™iRu0 2 , RhOjfcitfl 

mm 2 3 ^im<^mm^mnm. 
iwmm 5 j mem 1 sshsl frie 

£$^^ri>£fc£^®fc1-£ii*if2 1~24«0 

mm2 5 izim<vmtm?cr>wmijm. 
[ mm 2 7 j mmmmm+mmxmizi o 

riW4ii:t1Wi:"t*IWfi«2 U>t26WW 

[ iih&s 2 8 ] mim=Fmmmmtei-v y^-iz%m 
ax t > t- isyyxx t zmxmti nmxh * z. t 
zmt tmm 2 1 \,zm.mm&m<m&it 

mmz?izbZ¥f®t?imm2 i-2 8w^th 
*» 1 wzim<n*mwm*nw&m. 
[im«3o] ^ttaat. isv^ymrnx-ifa 
w&*ifz**rt\,?<rrtu%mm&hw&b. Mia 

Ta5«S±(C £Um*IItt0mi/tl8«fkR*«J&? 

mmmimt **A,*?ti&zt ^mt-ri^m 

1 mm 3 1 ] mi±mmmii&mm , jura* jut 

(i2m±t-$)i)*\ *fctts/>j aymnx <ommm 
^nmt *h*# v - vyfztifzxv * y 3 

mm 3 o tcieisjo^^ftss^iBt^a. 
[§1*313 2] iifiETsniffiS:»js-r*aBa. mie 



[ mm 3 3 3 mesge^Mii y'jn ^ u 

3 y^UB&Xli Ztit> coHtfkMX'fo %>Zb£ WOk b~t& 

mm 3 2 fcaa^stos^Ram 

t if^Ji 3 4 ] mirnmmw.?mmmmz£ <o m 

&ti z t mmbtimms o~3 3wr 1 

tfxb>*- vyftix b zmmvsth-H&xhhz b 
m®bi-mm3 a \,zm^mm=F<nnmf; 
m. 

wmzt&z b zwLb-tmms 0-3 sco^-m. 
ip 1 muzmmtmftmwwkm. 
umm 7 ] v>j 3ysM±(c, rj£*^ji»:«^ 

ai»rtW4BWi: ^^o- b zmbi-tmm? 

<{i20hT'S>l»*\ *^{S^'J3y^«J;0tt«M 

3 yflgfctfif aawsftfczMiT** i b m®b? 
tmsmnzimco^mwm^comm^m. 

mm^-ti^tmmm-hzbmmtt^ 

m 3 7 1 mi 3 8 tE»o#»«*F^)i!Jt*ffi. 

[^*«4 0 ] ttexeftMi^y 3 yam ^ y 
[is*Ji4 1 ] finay- Mfe^n^E^Ji^at <t 

0 »JS-f 4 - i: t-|»fl*ia 3 7-40 Wftl 

umm4 2 ] miy- himmzmitL+ifBsim. 
®mmzt$>zbZ¥f®Lbtmm37^4 iw 

■fit* 1 1 JaKEtt^WfMH^iBMSrife. 
[000 1] 

umizmth. 

[0002] 

[^*<?)Sffi3 HRt. ^mwm^±Tummb±mm 
mbnmzmmkmmmztihm&z^AsX^h . 01 
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4.x. T%wte±.izmm»m.vmw&fimmzB 

[ 0 0 0 3 ] b Z bX\ fflg±tim&t T&W&b (OWi 

££$ii4. **>WT\,±wmm<?>mmLizs:y) 

[0004] mz. *vns?mm£t5UT&mmm 
commitf&Kxmm&mimmtm^iib'**^ 

■rv w y y y 3 >mzT&nmizi-hijm*. mmmv 

ftWsfilffikm (Ta 2 0 5 )^BSTI(BaSr 

t i o 3 ) mmmb txm-tzumm^tix 

1^4. L*>U ?>f)l®Hkm (Ta 2 0 5 ) -^BSTl 
(BaSrTi0 3 ) fc^ofcE^ttJfi£«Jfl-*-s* 

'J 3 yiHfclga^JdtSft* yxw&T-tz 
fS5jS# J J>y. tf-yy y n y*WMbLx&mL, bst 

[ 0 0 0 5] *ZX\ ®%C0i>(MZ}tKX X yffifi.£*& 
[0006] 

[^bj*^lj; 3 btzmm *m&nm& y 3 
[ o o o 7 3 x. *mi<vmmmfflmmi*m# 

[00 08] 

i£y y 3 y»«rttTfliiss*ifc u i m®.t 
^is?yxmz&v>t>ii&. 

[0009] mm i mmtT/i>$-'7A.fflm. nv 



S-^-McKtt. Ta 2 0 5 , BST, SrTiO s , 
PbTi0 3 , PZT, PLZT. Y 2 0 3 . Ce0 2 . N 
b 2 0 5 . Ti0 2 . Zr0 2 , Hf0 2 , Si0 2 . SiN 

&xvs i 3 n 4 frhKhms: nmmtih 1 *fcii2ja 

[ooio] he«2 nuAMt. ^mA^mmax 
vmnmmfr oaiRSfu. 1 «. l<«2 

J2LLJ9j£4*\ ifcttfffi^yayjRflrtriOftWB 
viftMR&TOtffeP P - MyyztvteKV v y 

[0011] fTK&IUMiA 1 . Ni. Co. Cu, M 

0. Rh. Pd, Sn, Au, Pt. RuiUtfl 

1. Ti N, TiAIN, TaN. Ti SiN, WN, 
WBN, C o S i J3 iVW36»fe44»J: OSffiS.flTfiS 
0. 1flfa^t;ttBHLJK(;£Ru0 2 . Rh0 2 t>J;tn rO 

[0012] Buiem i ««Ltfc:«nE» i moan* m 
fcmtzitxmmmwmcvBm^izt i zmim 

im&&KX-%Z>z\bi)WtU^. 

[0013] mmfeitmty >j 3 ymm. y y 3 > 

Sm5«i£*l£<3«£|RT*S £ fc##4 U\ 

[0014] Buie^m^iii^s^stcj; 

[0015] ffliEH ; F«)»®±^+ WC-tRiB^ 

tA'-^y^xt zmmikt&WkX'hhzbm 

[0016] 4^*5fiHH{i % miftiCyijayi 

iwrtfltoESiifeffi 1 WiS:»jfi-tsgBk . latem 1 
ets Huieiim*ii±{c. fflE^yavjRHrtrrfluss 

[0017] IMeSWfMWir/PS-^BflSltK 

S-^A*»flSB|. Ta 2 0 6 . BST. SrTi0 3 . 
PbTi0 3 . PZT, PLZT, Y 2 0 3 . CeO,, N 
b 2 0 5s Ti0 2 , ZrO;, Hf0 2 . Si0 2 , SiN 

axifs i 3 N t frt,*t&m£ vmmtih 1 4^14 2 a 

±iy^4ik^»4tv\ 
[0018] BtflSH2«©MJlM, affi^^jlfKfc«t 
t^aWttR-ffclft^^^SSJ: 9)M«£#i4 1 1 U<{42 
JiLhJ: DJ£4*\ 4^Jiy 'J 3 y^ftKJ; 9 ft«B9K«t 
v H - tyfZtitzX y y y 3 y 

[0019] H(ll5^JSM(iA l,-Ni,Co.Cu,M 
o s Rh. Pd, Sn/Au, Pt, Rufcil/Ir^ 
^^4Sfct0iM^$^t^0. Bul5ffiSl)i[^S)i(4T 
i. TiN. TiAl N. TaN, TiSiN, WN. 
WBN. CoSi}5±lPtri>>t,%2,%t£t)MR2tlXtfL 
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o, mimm&mmi£Ruo z . Rho^txi ro 
[0020] i?iem i w&*mmhwm. mzm i 

[002 1 ] mE$£ftRB2'>J a y»ftBL v y a y 

[0022] mmmmm?mzmzx mm 

[0023] mim^mmmmit^ yx-tzsjGtfx 
ft- vyyttx t smMmtiimv»>i z t m 

[0024] mimmmmmmmt. mm 

[ 0 0 2 5 ] JJEWflt^+^^fcSiBW-* t 
* id, fieffi 1 €fi§&tf3S 2 «®{iTgpmffi&lA'±SP« 

itzii.. mum i «satf»2«B4>' y a 

[0026] 

T&^mtfmm i l , ^^^±$11 
^ynysi£«esfsim»c, y- 

[00 27] Hi te*?&BJ§<D¥sS#»?<7)3l 1 ^HSfiJB 
HS£*L£BrffllI"C'ft£>. 

[ 0 0 2 8 ] II 1 fcfcVvClidf^S'^flBtfcirf S¥ 
> ^ * 4 £fl&^N«**P t i> jefflBrig*i k it i> h 

bLX'hh. m i (vmmFRis, 1 s&t i/cw;ttf 

JMI3 3fc, §«ttlB?37fc, «2WK:LT*+^ 
^tf>±S*E3 9fc££tr. HIT. 3 2ttJfllSltttt 

[0029] T&W&3 3l&E.<X7zffim*m*?t^ 

y a ymm. mmm>#n vws*mt# v-t-y 
[0030] mnfcm 7tiT**«LL3 3iz&mz 



tftMMntlCIl TMA[A1 (C 

H 3 ) 3 ] , A 1 (CHg) CI, A 1 C l 3 &fc'W^$ 

tt^t^-y^. H 2 0, N 2 0, N0 2 , 0 3 &fc' 

comity ix^mmzx^- wv-thw 

(i:JI^lxt°^^rv— (At om i c Layer E 
P i taxy) , t^'j7?ft«(cyc l i 
c CVD). ^li??M\&mmk (digital 

cvd),aicvd^ k'mmmwszmx'Z 

i?v?tix k zm&msth-fimzm^h z t mt i 
w ztmzx <o*T y riix.X'-vtfmttz+ch. mm 

ft, Ta 2 0 5 , B ST (BaSrTiOa) , SrTi 
O s , PbTi0 3 , PZT(PbZr I Ti 1 .,0 3 ). < 
PLZT (La-CK-tf^^ftfcPZT) , Y 2 0 3 , 
Ce0 2 , Nb 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Si 
0 2 , S i fits XX/ S i 3 N i frt>%m±>9mtRZtll 
1 £ tdt 2 tLb*> 4>«JS§^6 ZtmtLW 

[0031] mmm3 m^v^ymmtx-m^h 
ffliij: KittwmmK^w&x'mfoztiz. ± 

mmztih 1 1 L<«42jaJ:J: 

4 ^(imfE^ 'J a y^ft«J: 0 ftTOS* 5 ^^ v^WHI 

v\ ftftWKJi, ^JlHi: L-TI4A 1 , N i , C o , C 
u. Mo, Rh, Pd, Sn, Au, Pt, Ru, Ir 
<7)£JKH, iSBua&JBSISfc LXteT i , T i N, T i A 

IN, TaN, TiSiN, WN,WBN, CoSiX 
tiWcO^Sli, ^mttK^blii;LT(4Ru0 2 , Rh0 2 
Xfil rOtfr^m-hmihtii,. ttzZ-WMkL 
Tf4, A 1 &i:<7)!tne&JS!i, T i N^t'^SllL^* 
fcttR u 0 2 ^aWttlRftRi:^*!** 4 H - fy/ 
s*ife*y v y a yjsunzxmfiWftytit . 

[00323 icr>£oiz±.%mm3 9co&mmm. r 

mM33 £*)±Z<i-&ZklzXL mtlXoiz 

Lxm.»m<vwim&&ft±.z-m& . 

[0033] $<i>C, sWIW^IHWMHFtt*^^ 
iei^«*fi3 70»Jftfr«A(CtiS%ftlt3 5 

3 3±fcffifft$n&RJC1IJ36 1 ll*tt»«0«^, 

nrET*«a3 3oaiit«*tt^s*ft«*tt«, ft 

[0034 ] H2 (i*^B3<0^#ftS^ cOH 2 O9H»0 
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too35] xmko^nmmmotmtm^ii v 
Y-vymiitzi/voymm i ts mmftmt tx 

y- h*&fi$6 5 t . H2«&i LTy- hW&6 7 i: 

[ 0 0 3 6 ] Qfe, *^BJ^^20Hift»®^im^ 

TSP«® 3 3 K*f IE t , y- h «fi 6 7 # UH&ffi 3 9 
1> C0t'* & . 0 2 X\ 6 2 li^S*^ 

10 0 3 7] y*- hf&$ffi|6 5 »4R*E«j«rllt<X«»-r S 

2 0 5n BST, SrTi0 3 , PbTiO a , PZT, P 
LZT. Y 2 0 3 . Ce0 2 , Nb 2 0 6 , TiOj, ZrO 
2 . HfOj, SiOj, S i NfcilfS i 3 N 4 *»iJ,^S 
Si "9a«$<t* 1 4fe*42JBLhJ: 9ffii££ftl>.r i# 

[0038] IrTlSy- h^ffi 6 7 {i^ >J 3 ymsm.xM 

. fftey- m»6 7j±ss i <7)njfe^st 

fflili. Al , Ni s Co. Cu, Mo. Rh N Pd. 
Sn, Au, Pt, R U> I rO^JRM, Ti, Ti 
N, TiAIN, TaN, TiSiN, WN, WBN, 
C o S i 1 1 < ttWtf>£HjSi£«8L Ru0 2 , Rh0 2 

[00 39] Z<7)±?£y-bnfe6 7tfi'Va>mSi 
6 1 J; < %til£. tmth i.olZis-0 

^>-il6 h«ff6 7'\«DfiS«8|*£/jK5r 

o 

[0040] *$iEo¥*ft*j t tt5' y a y«t£6 i ± 



mx-hzzttfttiiw 
[0041] &tfvummK&±* 

-otrcwmtitf. m2^mtmm^byy^xmm 
«©i h 7 yisxtw- vmmznmth . 

[ 0 0 4 2 ] H3at^H4{±«.*flaW)# 
min^-WsffflgMZ (ba r r i e r heig 
ht) fc^fiSffit^itB&Wt^LfcHffl-Cibl). 

[0043] ftft^tcti:. H3tiflywWf>yts^HEa 

y ^ y n ymrm&L l . 

(OT. S I S^^fcSrtS) T**l>. 

tzwmx'hh, 04<7)^^A'v^(iT^«s$r, 

<07;PS-»>AIWkPi: ±g|5«fli(±luieTa5mfiii: 
Oft*re»A«*#^T i NIt«L^ (JTF, M 

^t^fctjv^ii, ±^m@^T i Nmt^fflfatfF- 
jku ^ y 3 yRti v) *mwm=f- commmimmi-h 

[0044] H3&tfH4T\ IMW&lZlEnftevU 

gfttfOH2®tM^4 3 S-31iatT±gpmffi^S)-r 
[0045] fc£6t\ H4<o*5MB<o#+>'C^^fc:tj 

jh-f**3JtfitlS^4 5 1 LTf^fflLT. m=F&T&m 

w>>L>±&w&'^ti&zt$:i)m-?&<r)x\ mmwm 

1 0 0 4 6 ] ±SP«StfiAM TX1E^EPJD§ 
Wf. lOTKfib,. b,tJ:S»4jaiDS4]-4 7a. 4 
7 b jW4 t . <«±»Mb6» 4>TU«tt^»» tfc< 

b 2 ti. H3^*c04f^A^cOtt»KSS$b le ti3 
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$ h t si *m<?>m 4 4 7b *«aaw) 

W4«tS«»'4 7aJtO**«r4. 
[0047] 05fift*OS I 

COM I S^^fl^EfciiWiTOWfcfcjSU; 
/57Tft'5. 06f2ffii*<7)S I S^-wti^Xtf**! 

[0048]H5K*LfcJ:d tHRW^r^NtftSR^-C 

if*-?* i>siima®jg i e - 7 a/c m'osiuc* 

fltf, #f|0J§OM I S*<r'Y$/?li|&|(4>S I S4f -V* 

tesmstf iE-7A/cm2v^@i.s mEfris 0 . 

[0049]^«J:a *gaRI4H4 &tf 0 6 fc*tT» 
«ftt±at«Sk«olifi«SCi8EW4. 06T\ XM 

axttl 2 5X:T<^B*«8S****t, Jm i n(i2 

*WS I S^^^til. 42eV^L, **HB^) 
MIS*+AC$^H2. 35eV£jjc$\ 
[0 0 5 0] ;tf)^5fcC!*^)S I SSrv^isft^ft 
WM I S^-vyCS/^fcttJHEMSiS^O . 9 3 e V 

s i s x o HFSWtmaHejtTtt o . 

[00 5 1 ] B7fttfH8U:#*#*D!0>M I S**'t 
[ 0 0 5 2 ] ItftWKJi, Iffl. 2Vi0i:#<7)jiil« 

aapffijww i e - 7 1 v \$ -fmzxmmzffittzMz 

2 8AT* 1 ). &*OS I S$-\>MV:?tf>*&£ii4 1 A 

sW»0. 9V^)KlijSv-i;y*l$03&»4,T*6. 
[ 0 0 5 3 ] 09ti01 IZ* bttWsfiVHimfcM 

m^mmmmx-m^tti^^ *Ktmnmw 

^-yy^jSg^iU/77T'&0, 01 OJttffli 
7X't> 0,011 tiK?JNE*&£ J: 0»*$ftJt»tt 
[00543 *H»#JBTtt. ^J^^fA'i/^il 

«jxf •/ ^mzmtitzw^mmm&X" 



ft) fcttttUift, ^vStt^-C'A'-vL^^. Sl^K 
tlW&SM* Al CVD£#tf. 

[0055] ioBL<«!mL«r. m9<7)£oiz!m 

*SttL ^Jx.tf^y3ySfiLhtTMA [A 1 (C 
H,),] . Al (CH 8 ) CU A1C l 3 &fc'W/l/$ 

tt^-CVN"-^"L^f*, H 2 0. N 2 O n N0 2n Os^rfc* 

r^s-»>Aiwuit»jftt*. 
[0056] *nss^ST'(i7;P5-^A*s-ir*$n^ 

mixnt>tvtzTfr$.-vj>ffimtmi o&mtx 
o tizmmmiznth tt-MM&cb^t: . n 1 o 

WMfn&Jr«Wc 1 . 7 54>-f-(4. 45cm)^ 

*mmiZ3. 54 V1- (8. 8 9 cm) <0¥g*#t4 
RT'9 0JKBBBk:4^t«^9jfii"Ci>4. 
[0 0 57] T^S-^A^UISrX^lt^t 

a (xps) ssKLfckc^ ai mxvmi 2iz 
m-xoizAi-oRvo-ov-?c?)*.jjizti. mm 

a. mi immi 2x\ xmitm^^^-x-h 

[0058] m^x. *muz®z>** ^^^mtfj 

b&.it:. TUWfe%b*<?)W&izte&m&mnmii: 
m^izbtfX'tz. 

[ 0 0 5 9 ] 0 1 3J4-FSWES3 3SV'^^3 5 

[ooeo]^^. mm^) ayms± 

-e-^. itriesPB^^3 2*%M$ii^«fta 
«? iiizmmsy*? v*-)vv&txmivmwm 

*3 1i:*iM-*T««ffi3 3*»lS-f6. #C *^ 
3^7C^3tT'»B!t-C'#l». 

[oo6i] u£rawffi±tc««*i!&««(c 
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1-40 k<r>m £ ?B$rr& z t mt u\ me.$% 

ftK3 5liRTP (Rap i d Thermal P r 
o c e s s ) . T-- 'J vyxgXJiT^XvXg&i;' 
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